Introduction
It is well known that the fatigue cycling of crystalline materials can lead to detectable changes in the. x-ray diffraction-line profiles.
As the f u l l width at half maximum (FWHM) can be more easily derived from the line profile than other parameters such as variance or the Fourier co-efficients. many investigators(1-10) have studied the effect of fatigue cycling on the FWHM of the diffraction line. The studies pertaining to the effect of fatigue cycling on Fourier coeffients are limited (8, 11, 12) . The results on steel(1-8), iron(3), aluminium (9, 10) , and silicon, gold and aluminium alloy (9) indicate that the ( b/b ) versus N curve (where N is number of fatigue cycles, and bo and b are theOFWHMs,respectively, for the specimen before and after N cycles) in general shows three distinct stages. Fig.1 shows this curve for annealed specimen of aluminium when the measurements are made using CuK, radiation, so that diffraction occurs, from the near-surface reqion.
The use of more In this note, we present the preliminary results on the measurement of FWHM on polycrystalline aluminium specimens sub3ected to fatigue cycling, and report the observation of a hitherto unknown oscillatory variation of (b/b, ) with N.
Experimental Procedure The specimens used in this investigation were machined from 3.35mm thick Alf ax aluminium sheets of commercial purity 499.2 percent). The dimensions of the specimen are shown in Fig.2 . The machined specimens were annealed at 16OoC for one hour. The gauge sections of the specimens were hand polished with 600 grit emery and then electropolished for two-minutes at about 1O"c using a mixture of 75 per cent methanol and 25 per cent nitric acid. These regions were used f o r all further x-ray measurements. Before commencing the fatigue cycling, back reflection x-ray patterns were recorded to ascertain that the specimens did not show pronounced texture.
# t
The specimens were mounted on a specially designed jig which permitted simultaneous loading of twa specimens. The fatigue cycling was conducted on Instron-1343 equipped with automatic servohydraulic load maintainer. The specimens were axlally loaded in the tension-tension mode at constant stress amplitudes at 15Hz. The fatigue tests were carried out at three different stress amplitudes (32,39 and 46 MPa). The minimum load level was maintained at onetenth the maximum load.
The fatigue cycling was interrupted at intervals ranging from 2 to 5 per cent of the fatigue life of the specimens. At each interruption, the (422) diffraction line was recorded on a Philips powder diffractometer using copper Ka radiation. proportional counter, and a monochromator in the diffracted beam. The diffraction profiles were recorded at a speed of 0 / 8 ) degree/minute and a chart speed of 20mm/minute. (Fig.1) proposed by earlier investigators,.to describe such data. It may be noted that if a few points are neglec&Ci .in the early stages of fatigue cycling, and a mean curve (shown by dotted lines.,.in Fig.3 ) is drawn through the remaining points. then the resulting curve resembles closely the three-stage curve. This. suggests that oscillations could be described as the fine structure of a curve which, on represents a three-stage curve. In order to detect the fine strucations), it is essential to gather ( b/b,) versus N data at close intervals which is of the order of 2 to 5 per cent of fatigue life. It is noticed that most of the ( ' b / b , ) versus N data reported in the literature so far, copespond to measurements at widely spaced intervals, and, therefore, lack th'e resolution required for the observation of the oscillations. The ,observation of the oscillations in the present experiments is attributed primarily to. the choice of close intervals in N for the measurement of FWHM.
The ( b h , ) versus N data obtained on specimens fatigue cycled at 4 6 MPa are shown in Fig.4 . In this case also the oscillations with amplitudes well above the error. of measurements are clearly seen. The mean curve drawn through the points resembles closely a three-stage curve.
